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(54) 7ia Alls ih^i s! 7ia Aim g^ei 



7ie^si nhEisM xii7Hsh^ ?yoi 7teEh 7ieh tm &*i si 7i5h Alls g^ag thi^sfck 

:^=^Q|g ugz| 6)011 A-i SIS ^Z|^(1)2.| ^ojos 0!!*|| Srir* M#^|-Oi £|g 7||C|■7^ 7|£!- 

« iH-ei- 7|EKW)°SYEH H{-a|s|-oi xipHS-cK iihE|#-a *i-7H| 7|e!•(W)o^|A^ xH|7HStiK 

£ 1^ g- ^S^l -^AlOilOllAiol 710- Alls S-3t|o| 7HE|: £hed£0|cK 

£ 2^ S. lai 7IE!- A||§ g-s|o)|AHo| £|a ^xi^oj Sti- Sas.o|cK 
£. 3-S- £ 2a| X-Xd &!-ejS.o|c|-. 

H 4t 7|e Aiig ^*|o| Ails ^EKH^ **£0|CK 

i 5^ Aiig '•■HIS i^l-^ oil* ^EKHt s#£o|cK 

JE. 6-& A)|g ^EHS| aijiOicK 

£21 a| ^S-¥-&o)| cHth -^sal -^S 



3-2.N, 6"-i!C!-y-T^II, 



14-bH°!!^, i6-idz|tg. 
IT—feJElcH, is-a^t Dtl*ll ISa, 
21 -XHS-SI- flal^. 22-s|=^as. 

& ^si^ ?l|o|3ii 5A| °\tt^3.)^ #o| 7ie# A^|gs^^ 7|© Aiig si 

¥■l|0|jE)U^ QljS SA| Xh^lg o£| 7|nh §o| 7|nho| ^^011 ^SfS fflXl go| iI|.E|## Aligst-fe gJ-a°SAH. ii:^^ 

(Brush scrub)o|B^ ^3|x|^ g,^u^ol Siel-sjos n^^H 
^ SSaiAi iiFE|## ^iTlsh^ 3 01 eh. 



o| 

•5ho:|, ch#o| ?||o|itj°| 2S Ailss isra, HeiA|o| WfB.\mo\ ?|o|itio|| -^s^trKj^ yijcfl ?4|o|iEl» a.S-*-!?!^ S 



£££!-, SB-iA| iiiag(brush scrub)aa| 3^oi|^, o.2/mi SH^I "liflsj ii|-E|#o| ;:^|7^ - §o|3hx|ot-, o.l/an o\^\9\ □|A■^|t^ Jil-El 
#011 cHsHAit 2|-E|#o| HBlAisi =e}(fi$p„^)g zicHS JcmTii H| zi 3H|7H7|- S^h&WI €!i::K 



S-S. HB1A| -A-H^ojg 1,'•S°SA^, nltlxm EJ•^l^ 71-^ Sal n|l|x|-# 7|& ESofl u|)gcH, zi ^-i-cHI o|«[- 

^ oi|Lix|« ois^hoi ii|-E|#« ^iu. x^|7^3^fe g,^gjo| xiiohHi:^ o^ck zi^xia}. o| g^^os-b SSo|L.^ ^^A^ 7^^. so| 
•& Sl-gal -^sie, 7|e ^i-a| iI^E|M# S|-41«h7ll 7i||7l«fe ^o| 7h^?}-7|Bh Alls 1^*1 iy Aiiggha^ xiig^sh^ 5!o|cK 



s^i^ 1 y\ns.\ ^^<^\ ^le ^les #xi°w sis sis ^^t^ah, sis ^^i^« ofbhs 

z4-*tb =^Eh2K ijgzta SIS #x|V#a| 7lfi-a| aejo|| S^S ^|7Hsfe ;tl|7i4=El« ^uj-sfe SlojcK 

1 7|:rHs| tfgoii STiia 7|nh Alls 5h*|oi|Ai^, IjSzi ^Ehol SIS -ff-^I^S o^EHs y^^sfe Soll £|»H, sis #x|^ 
Aj-o] 7151.01 ei-gsjo^ 5^1-e|So| ^-sv^v y\^9.\ aejoii ^jnioj s^Qi^K nEim, 7H|7H=^^e}o|| ^l^H ^ai-i- ny-\m°s. 

AH Ii|-E|#0| «!°|2l- H-TTll 71=!- Xi|7HacK Ol^JOil o|5|J DlAila!- Ii^E|S£. gjStJlh fl-^l 7|e- 2S^S.S.-^E-| XHI7HH1ZL, 71 

&s| sej# ss*} Aj-EiioiiAH Aiistf 4= aich. 

S-?-tJ- 2 7|;^o| ^^□|oJ| 5+7||£! 7|e AilS 5h*|fe a^gj- 7|xHo| ^gOll ^hSh 7|& Ai|§ l!-x|o| ^iji^ollAH, 4=E^o|, SIS # 

x|-^s oj-Eiiai yzt dH»II-& s.#«|-b 1^21 dh*i| iss ali-si-b 5Jo|dK 

■cSz,"- DHitHI S# in^^^EH ohEHaj dH*||» s|S ^^I^S 3do|| a|»ho^, s|S ^x|^7F ^a oFeHs "cSziSc-K 



s^i!- 3 7|xHai ^goii s+^h 7ie Aii§ s^fj- 2 7|x[|o| ^ogoii ^.tsh 7|^^ Mm ^^oiiah, sia ^x|^7^ 

7|e-a aiSA|?|^ Zio\lL, Dll^l £« ^13 o^^°£ 0|# edo|c:h. 

m 4= ol^doil °|5H, 7|&o| aaoll aj^_ CE^^ ^ Sii^K 

S^th 4 7|xHo| ^goll 2ltl- 7|5 Alls §9-1^ 2 7l7:H £E-^ S^S- 3 71X112.1 fe^□|o^l ^^^^ 7|© S-*|o| ^^OIIAH, ^ 

4=E^a| icS^I tiH*ll S# icftSYN °H*IIS :^-l&Y£K SIS "^1 S^-^m ull#^7h 

a^K sia Yoll SS-S y^n^ DH*II# as] bH^^s^en 5|4'eho^ xH&YS e.H-H*F-b si^'^^SSK s|4=5}S #o|| -M^lslol 

:q. 7h# ^n^w Mmmt^. oi5!oii o|sH °m\m 5E*h ss5i°s oi#eK)^ sis ^^i^ai i^^j.^ oii^^ 

St^S- 5 717:Hsl| #°go)| 5+£l- 7|S!- aJ|§ S^S" 1 ~4S.| oji:. thiJ-oll 7|XHS ^'•Soll 715 Alia xhi^|o| ^4!oiiAi. sig 

W5c|^o)| ^xis 7|eai y q-# S^€h7| ^3*1-^ ==;^Et# oi ^ti|®fe ^o|Dh. 

=^^E.K>ll sishoi 7|B-ai aaoii 4-^01 yz^ ^e^^ ais #shoi 7ieh# zj-^sjo^ IcS^sf:!. ^^€1 

-SS^hoi S^t ^ Sii^K ziaj JL. gja^S 3c^|7^€^^^ edcHj 2|sK>| 7|eal H^al ii|-E|## ^et3l^ *^;;^| n\ymJL. 7| 

6 7|7:H£| ^^iloll ^h£h 7m- Alls ?^*1^. S^l!- 5 7|7:H°| ^^°|o)| S^tt 7lfi- Mm ^^o||aH, ^^.g- ^<e^o\ 71 th 

o|3dcH| ajsll 7|Eh ae^oj ^^(jj5E7K)« y z^ll-S S^shni, oj x||7is|-0:i 7|tl-al SS^# -MiS^ =^ 91<^[. 

St^IJ- 7 7|J||2.| al-^IOll 710- S-xl-b, g^l,!- 1 ~6 7|7;l|o| CHJ^ t^ IWI 7|XH@ iJ-gOll ^l-lh 7|0- AilS g-*|o| ^^OljAi. 

M\y^ =^^0] ye|0|| o!j*||s. s^^l-fe Q!|*|| S.S Jtlfsl-fe. ^ojcK 

■511*11 S.* i^#0| yj^l-CHi Ctlsl-Oi 0!|x-)|l- ^*l|a| *1-^0|| o|^|-0i ajo|ol y\^o\ ^<^S.m.^B\ ^E.\S\0] ffij^oS X||7i 

o|:3doli a|§|-a|, 2|-e|## ^et-i- M{y-i^W SS^WI m =^ stcj-. 

S^lh 8 7|711°| ^i-iloil ^ti: y\& M\m a-*!-^ §^t!- 1 ~7 7|7;i|a| cHi^ m tio{\ 7|xH=! aj-goii 7|S- Alls ?^o||Ai, 

SIS ^^i¥7i- ^wi^ SIS ^^sjt i!s-^^¥xH£h. ^sH^^xHai Egoii ^*\s\o\ 7\ns] 5!S2| ^oi^mm^)m se! ^ 

.) 

oj S^, S£^1^^^xH7^7lE.^sl sedoii uH*|s|:a, g°j ^x|^o)| ajsi-cH 7|tho| se^ ^'a^7h ^^igcK a|S ^x|^7|-y3:| 
^Ehoil ai^j-oj ^^s\<=i, 7\B^ #°J #xi^-i- -gsi-oi, ££^ ^e^h^-xHsj aa£.S-?-E4 ZJ-S^^SS yztsjaj, 7ie-ai s°joi| ^ 
e|-o| S^=|c|-. ^t:\, PH*II in:ficH|A-i yzt □HjMim S^ollfe, DH*i|7h *!&Ai. ^7Hoi| iftEU. 7|©o|| ^m 

5!o| l^xiScK ol^oil o|sH 7I&0II as(iiaB)7h ^^sfe ^o| g,^x|aD|.. 

s^t.^ 9 7|xHs| ^gdi 5f£h 7ie Aiis s^a^, 2ia Y<Hi>M #x:ia 7|boi ss« Aiig©i-t 7|& Alls gj-aoiDi, ais 

^# ohsHs yzt^l-cH 7|eo| s^dl gS^K 7|Eto||Ai x|7l©fe S^f^l-b ^ojcK 

9 7lxH°| ^?|o|| 7IEI- Ails g,^ao)|A-|^, sis ^xi^s ys-tshfe 5!ol| °|SM 7lt^« as ol-slls 'cS^I-^hcH 7|es| 5 
soil ^jsis s-w*!-c|.. Hjs^-s 7|e!-yo| 3i|.E.|## sii-e|-o:t SSSi^F. ziallL, o| 7|£hcH|Ai xi|7H©h-^ ^011 a|§|-oi S*l|s| 

^s|j7|. §(.,7)1 7|£|.o| ae^oilAH xi|7-|s|-oi 7|€!-a| ae^S SS t!- ^^s. t^7|- al^h. ol^oll 2|5|| 7|ti-oi| ^s-S ^-c- ^ 
aio| Sx-ll iihE|g# 7|ea| aaollAH jiH|7H# 4= Sit^K 

S^tHO 7|XHa| ^i-i|o|| ath 715!- ^ilS S-S-E. S^SF 9 7|xH°l ^i-Soi| 71E!- Ai|S ^i-^sj ^So||a4, a|S ^xj^s yz^ □« 
^oji alsFo^, SIS ^xi^^oiiAH ^x|=! 7ieh§ ^z^s^-b ^o|ch 

0|?;|0|| ajSM. 7I&01I 2jg Lyzl □||*||7h S*£|fe Soil o|§^oi 7|e-0|| aS7h ^^sfe S0| g^X|E|21, 7|ea| S^Ojl 5^^M| 

S^-ih 11 7|7:||a| ^t-ngoii ahsh 7IS- Ails gJ-^-E S?-!!- 10 7|A||al <^<^o\\ ^tj- 7|E!- Ai|S gj-^sl ^SoU^M. S|S ^x|Yoj| 
a^Mim S#S|-7| Soli 7|5.l-a| 2^011 ^'^{^7^)9 ^^^W 7|ea| ae4ol| ^=^=(Si67K)2| ^S°l-fe So|qK 



y^+st^ ^011 o|sH ^=^^(Sifi*)s| ii\E\^m a&S- 3iJ^^ ?J^# S^IJ- =f= 21 

S^l.^ 12 7|xHo| ^vgoil ihth 7|th Hh^e s^t,^ 9~11 7|xHo| oji^ °^ tfcHI 7|x1|e! #i|o|| ^^o^ 7|eh Mm S-^al ^^oll 
>H. S^-s ^go|. yai-oi ^ajoii sftsho^ ujDj.g 7|gho| aeioilAH Jil7H3h^ Zio\c[. 

t!- ^a|o| 7|e!-o| i°joj|AH xiy-{B\iL, 7|©o| seio| ^e||s AHI^iEjiiK 

13 7|?;|]£l ^^iloll 7|e xiigg^a^ S^lh 12 ymsi\ ^mo\\ a& 7ie aiis >^^o^ ^^oiaH, e!|*fl7|- 

£ IS ^ ^A|Ol|0^|A^o| 7|e Aiig S-*|o| y^^,^ois,0\cl fEth.i 2t i 1^1 y\B Alls &*10)|AHo| 2|g :S^Xl^o| 

Sth SSjS., £. 3-& £ 2a| x-X-td thSSOIch. 

5£ 1011 sjoiAi, 7ie Aii§ 7i=Kw)# =^=g nMis. sia #?^iy(i)« ama-n^K ^la ^^i^d)^ 

(3)Sl 5l£i^(2)°| -idEfcHI oHs|^o| ^^|ol|Ai 5|a ^^slch. 5ia^(2)-& lH^oII #g^(4.^gp)(4)« yWH, #£|S 

(sleeve) (5) e!-o|| -ferel^lcH al^l-. 

(6a)o11 jaEH(3)a| 2lS^(2)0| SJtKS'&jsm afc^K «!l*4.^-^^(6)£| 2|^^(^i-J^a5)o||fe UlEl H?J=os 

^?:|-^(7)^ ^!E^^^¥^(6)s| a^oilAH ^^^oi 9ilL. o|^o)| 9\tW 7ieh(w)2| ^a^(Ji|iSIBP)# ^l^ltM^K 

aE-j{3)2| aia^(2)£!-s| #S^(4)t. a^ a= m^] m?l ^£.K°IS.'*^I1!)oII ^ m?l =rE!-otl 2.ISH 2|£!^(2) £[a| §g 

¥(4), se^Y:^(6) e>fi| #s(8) s! sej Y(7)fi| niai a?j= sei^(9)« #©M 7ieh{w)ai ^'a•¥•7^ geja 

c|-. ol^doil °|5H 7|E!-(W)S| 2F?^^7h 5?]^x|^(7)o|l #7:|e!c|-. EES. E?^ §£l^(9)fe 7|Eh(w)2| Stl-^-i-h Sth 
-^011 Sis 7|tKw)s| L-H^o] §21 ^^IS-t^K 

^IS ^x|^(1)cH| #x|E! 7|EKW)ai #Bi«^ i^lt^mm) ^^^l^^l S(11)0| ^*|s|cH 9JiC[. o\ a(ii)2| 4^¥^o|| 

^ 7H^-^7h ^^iHjcH 5ilni, §h-^o||^ HH5i|^(14) m ^=^=s| «H7|^(D|iA|a)7F ^x|£lcH aii^h. 

) 

/ 

aEth, S(11)2.| ^Sioil-^ ^S"(11a)7|-^7:|E|oi Slim. o| ^S-¥-(11a)« S3h§l-0:|, ujzi a^xm S5!-y-¥^H(6)a| figoil 

iL#(16)ol ^e!-y-¥:^H(6)a| §|-=o|| bB^ -^^iBio] o| yzj- it#(i6)e oHol-^EItiid 7)0)1 2.\t;\oi mUS. uj-Ei-tH 
bl-ai- s>o| ^B-S-¥^(6)s| ei-ag^t!=°s 7|-^eh7l| -yslslcH ai^K £ES- az]- in#(l6)-e- o|#Ai?|7l ^©KH, oiioi-feiacid?) 



yz^ tg(1 6)011 ijyzt OH *ll :^^&1^(18)S■^E^ 1!E^(19) 7Hfll aH(15)» #*l-0i "d^n^ °H*fl7h g^S^K '4^ams.^.°An 
Srt ^£-^ ^^i^sl Sit7^:i7^ a^^^dK ^§21 DH*-)! xHi^ ^a(i8)o||Ai ^z^g ii.#(i6)o|| Sgsffe 3+so||^ S'dxiia*;t«)7h 
•y^^lsioi ol^dotl aisH ^Bh^l-^ lsz|dh*1|°| -gs At^g ^c[. EBtl. fiE-|(i9)t °H*1I mo\\M '^■^ 

d^«h7ii icg2ts!-7| ^?isii ^^711 -y*iH|cHs. m^. se^ in# ^5i(siit) ss^hh ac^K 



fl(ii)oi b||q!jzji(i4)s oj^g ugz|oHx|^ a|^^^^(22)* ^2Woi xi^s^ j^a|^(2i)s elsSi^K ^^-l^sh *^a|Y(21)t 
■cSztaH^lim ^xHso^ 7:H*Hal«K)^, "^2+ dH*!! tHS- aa(i8)o|| ^^t^c-h. o|5!oi| a|s||, yzt dh*||o| 5|^ats7|. ^^gcK 

a{1l)a| £1-^011^ sia ^7:1^(1) 4!-s| 7|e(w)oil g^sh^ iiL#(12)o| uH*l£|a| sicK i^W(l2)e 

S(11)sl cH7| ^\MS.[ SIS ^5c|¥(1) :±S Aho|# o|S 7^^s^7|| ^^Ejoj aini, 7|EKW)s.| sejojj 

7||ch7K a(ll)2| 7|£Kw)S| SSdS Ai|S*F7| flS HB|A| oKDl£'»'ia)0| U||tt^*|S|CH SUcf. MB]A|o^B 3(11) £1^ 

o| i:H7| fl*|2t SIS W?;|¥(1) ^a| 4iS ?1*|£|-a| A^o|■l• o|# 7te©h7|i -y^lElol syc^K 



sith "cSzt icS(l6)sl o|^, 7111^1 ^H(15)o|| 2l?f yzj- iii#(i6)S^Ns| yzt DH^Iiai £S EhoiSS xi|ol*fcK 

£ 2 Si i 30)1 ^E^tH HFSh sol «!&-y¥^(6)ol|t &^#g(13)0| ^*|H|cH ?Xc\. 2| ^Sg(13)s| fiiSolIt ni^ so| a| 

oh^oiife.. #2^H(14)0| x(-#s?ll M^\s\o\ ^ch. 7|e.KW)a| el^A] a! &}#>^|cH|^ #?^H(l4)o| -y^sFia, 
a(ll)o| i5i^(D|£^Ati|) s! i!Sf^V3^(6)2| asg(13)# aSSKH 7|fi-(w)a| 5!edo|| oIoH, nil 4I|#a|e (sheet) 

^^H(i5)7h iim^m ^?,^e(i4)oi ai^ ^xh(i5)# ^s-^i^^ 7ie(w)# #ch#i '^7[ sick oi j^iiii 

# A| E ^xi|(i5)o|| °|5H, 2FE.|#o| ^ehA^^xH(6)£| if#g(l3)« #oM 7|tKW)s| Saoii sol ^^xiscK 

^. £1^3^(22)71- 5|4=Si-S0|| icS-BiWH.|¥(21)7|- &£^S-¥-ol| ^^i!■t.H::|■. fEt!-. ^4= S5 ii#(12)o| m ^go| 

7i =4=E.^ =r=^ '^'Ei 31 ^=5= inSoll ^i-S-tH^I-. 

cf^o^ 7|© Alls S*|s| Alls #2|o|| [IHSHA-I ^SahcK e. 4fe 7|a- a||§ 5h*|o| Ali§ L-femife ^S£0|21. (a)t ¥^ 

SIS #:^l^(1)a| i-l-Ei-LHs, (b)^ 7|e!-°| a|1S i_hEm|ni aic^ ^sh, £ 6S 7ie-o| Alls A^EHaj aAi^olch. 

7|nl.(w)0| £1^011 -a*|a 7|fi- l>'-*10|| 2|5ll SIS ^;^I^(1)S y#S|ni(:<l|S1). SIS ^X|^(1)o| §o| =;^:|^(7)o1| 

2|5H 7|E!-(W) Sa^l fii^-^71- Ssl-^xj^nK E. 6^1 (a)oll L.^E^tH uh^h go| gh^S 7|Eh(W)s| £o3A^o^|t iiFE|#(25)0| 
jl Sii^Kiiiai S2). 

'^^go||, 3.B\(3)y[x-\^ £|SS S§l-:a, SIS W^l^d) 7|EKW)0| tH^os S|S€l'^K:i:il S3). 

i^S(12)0| SIS ^A|^(i)^|^ ol^Ejin, 7|tKW)2| ESiofl ^=?^7l- ^Slf £#£!i^K:i^ll S4, S5). £ 6Sl (b)0|| L-l-El- 
tH ti|-2F a-o|, 7|5!-(w)-fe,K>|| ^=T=^ 7|Et-(w)a| S|So|| ajs^oj SQoil gfTij %S-s|:n.. ii|-E|#(25)« SH-eh ^^a|(26)o| g 

^ai^K^H S6). 



o| -y-EHoj|Ai, 7HJ^|"jH(15)7h 7H&^£|I1. 'd^^i^#{16)^¥E-l 'cS^^ DHx^t(27)7^ ^^^4^V^H(6)sl Saoll M«=!cKrii^ S7). oi^oil 
^IsH, S!e^#^?fl(6) Si 7|E.h(w)o| idziBlJl, 7|tKw) SSd^ ^^b|(26)o| ^^mi, S. 6^1 (b)o1| L-^E^tH 

H|-£|- S-Ol gf-S- aBt(28)Oi S^Sc^K ?je|(28)€- 9t¥-^|7|- ^^^1 7|aKW) ^^£|7|- Ss[s|-71| QdK 0| ttH-g- 

oil aet(28)# bjjiisi g^TII S^^fe sol uHf5|3hcKriia S8). gjst(28)0| S^s|e3 7Hm^H(15)S igS^ aH*ll(27)2| 
m S:^l?.H^K^il S9). 



c|-#cH|. a.E|(3)°| s|S==rS -y^sj-oi, 7ii!-(w)S n^os. siS-^mc^Kri:!! S10). zleIh, 3.^°^ s|3s|-:ii sj-fe- 7|e.KW)2| s 

e^Ofl ^= in^#(12)S^E| ^==^(29)m ^#^|-3.(:^li S11), S^(28)S 7|e!-(W)2| ae^°S-^EH ^l-alAl^IcK 

^($ifi7K)^ 7i=h(w)ai ^A|^s«E^ £|2c g,b5i|AH moj-o^ ^#*i-t SOI bnr5)3i-Dh. olsoii 2.m, ii^E|#(25)» ^tim 

y ^(28)01 7|EKW)s| sa°^^E-j ^"-aiEloi 7ie ai^o^ uiSSi^K ^^s| BE.^ S(0)S.oil 7P^7il xiB?} So| unf^jshch. 
&SE7h 3^0)1^, ya]-(28)0| ^7| ^711 H|01, EhE|#(25)§ 7|e(w)a| SSjo||AH a^Ssj x^|7^&^■b So| ^ttSMI i|7| ttH^oj 
i^Kiiiil S12). 

aaK28)o| 7|n!-(w)a| HSjoijAH :)Ei|7HE|o^, HE-|(3)a| SIS^'^ :^i®W0i. 7|e.KW)# ?f|^s|S>>l?l':^K:iia S13). ojciH 53 
i^g(12)ol|Ai^ 7j|^s|]Ai ^^7|.7|E!-(w)sl s°3o|| gS^i^K ZLBll^, A| oj-(Brush arm)# 7iE!-(w) o|=-a|?:|, he-|a| 
Hg(Brush scrub) A||goi| o|5|i 7i£KW)a| soj° Ai|gt.n^h. SEet, o| HeiA| r^a^ Ai|go|| cDS^hoi Jl&=^o|| s|*!- 7|tl- A||g ee 
D||7|- rtM Aiigoiah Ma|^^ Ai|g |ysi|£ Sek seeF, 7|e(w)2-l ssoj o| A||g ^sfsHS ^ 

"^K::?!!] S14). 

ci-go^, SE-i(3)2.| s|a=^^» -fef^sj-cH 7|EKw)« s|S M?\c[(^^ si5). -l-Aioii 7|eKW) ae^ssaj ^^^s] S^l 
7|5h(W)a| ll^sisoll 3\m S^a|7| 2Hs# ^ttcK>:l S16). 

y\&m^\ Zd27|- #S.^|-ej, fi.E-|(3)* ^x\mL SI 7), i£t!- 7|th(w)s| Ssj-s sH^HIt^I^Ki^il S18). Z15.|I1, A-ilSol Sth 7| 

&(W)-g Sj^S y^£hcK>ill S19). 

Ol^al 5Soli S|SM, 7|a-(W) ^3] 2|-E|»(25)o| ^\7iB\JLy\&(\N)s.\ h°^o| SSsWI HjnK 

5Eth •y7|°| ^^(S11.S12)ot| u^El•tH a^{28)2| ^il7igScHlAi-b ^4^ol| i:j)S*i-0=| Uai-(28)o|| &#bH£ gcK o1|tjc|], g 

Sol PIIEI-^g -20"C77|-:»:| "S^^W sesHS. Sc|-. o|So|| ^IsH, a^(28)m ^o|^ ^ 8io| 7|£!-(W)s| sedS^YEd ^'•E-i* 



^th. 4!-7|£| AilS ggoll ^CHAH. a{ii)ol|AHo| bi|7|ifB ME^A| >i3.a(Brush scrub) *Ja|a| §-¥-o|| blsl|>M 3.n el- 

^ ^o| dUrsishcK ol^cHl o|8H, Sia wx|^(i)o|| asa "dzt "H«li7|-a(ll) Jr^sl^ Sii^K 

7i\c[7[, -y7|o| 7IB- Aiig *^E|cH|AHfe 7|tKW)a| ^Sjoilt ^IS ^xl^(i)o| §1 ©-^v^^H (6)7f ^^sH 5in:K o| ciH^ojl, yzj u^xi 
7|-2|a 7|e!-(W)2.| 5i°joi| LHiialT:!-^ ^oi gJ-7:|B|c>|, 7|e(W)o|| as7|- ^"--aofe 2dol lJ-x|£|-b 3d2h#A|oil, 7|e.KW) SS°S 
^E-l ^^E.|^ Set{28)0l 7|:&(W)2| 513^^ SCHfih ?do| gh^lgcK 

sE£}, aia ^7:i^(i)sAH-b £ 1~JE 3011 l-^E^tH 7ieh(w)sj ai^^s 5i s& o^L.|BK 7i5Kw)ai Sled 

SIS ■^x|^(7|7i|<M ±:±a Sj) §s A|-#«H£ Sc^K 01 S^ollfe. lEgzi- iQg(i6)o||AH i^zi nH*l|^ 2|a -^xl^oileh s 

£ 5^ 7|=[ Alls s^a|o| o^|# 4EhLH^ MSHOicK h scHI ^E^tH Ai|§ £ 4ol| u^E^l-J 7|5h A-||g ggoii a\^[oi 

■I- 7HA| tl-cK^S] S20). 3.:^, ^^71- 7|e!-(w)a| gao)| ShiJ-g ^eHs ^^o| g^|£.H::Ki^ll S25). o|5!o|| 7|S.KW) 

a| ae^oii y^(28)o| ^-^^cL^i^m se). 

o\2.[ S-oi S«she3Ai SIS ^x|«(i)o| yz|3c-la|# ^H^^-l^hcHH 7|ff!-{w)a| aSo|| a!s|(28)S S^S- 4= aii:^K o| 

]i^oi s. 4011 ^E^tH □^£^7^xlolc^. 

£Et!-, •y7|a| ^AjcHloil 9lo\M, S. 4fi| (b)a| S4~S6 51 £ 52| (b)a| S4, S5o|| f-\B[<^ ^4^Qt(26)£| S^gS^ ^afsH 
£E 3c:K ^. 7|:^^(w)°| ^^1°! ^opj #o)ife =^^^o| slfsjoi 9i^[. o| ttH^oii. yzt Dli*ll(27)o|| a|sil S|a ^?:1-^(1)# a^tlhs 
SAM, •g-^7l#a| =^=^01 7|E.KW)s| £^011 ?JS§l-oi aat(28)S S^sh^ ^S. 71-feSI-ch. 

££«!•, •y-7l°l ^^-l- 4^1 (b) S! 5a| (b)2l ^1 S4)o|l qiS-sFoi °i-7H(mist)» iH-t!- g7l# 7ini-(w)°| Ee3 

oil LHUcHi #cK 015J011 °|5ll, 7|JE!.(w)a| ao^ofj o}7H-g-o| ^sfS-cK 3£lll, ojsiS yzj^l-fe SJolj alsij y^m^ fiSioil ^q- 
(28)# S^m^' Sii^K 

SEt!-. -feh^l ^A|a!|ol|Ai^ g= i-^(i2)» A^#3ha| ±^^{26)2] S^. lj^(28)si ^H|7H S! MElA| AljS* ol| 

oil CHSh04 ^iiSh^Xle}, 2t3Lf c:^# izgg A|-#€M ^=^(*B*). BE^ S^g #2] C^# Q!jx^^ g=SH£ llClh. 



o\^9] -^gollAH gBJjsilS tiys-y ao|, g^th 1 7lxlia| S-^oll a^t^Ehol sia ^^1^# otEHoilAH yzt^h-^ 5]oil a| 

^H, SIS ^xj^Atoj 7|^ho| ^f^sios. i^gziEin II^E|M0I 7|5!-°I £Sjoi| yjetol §^e|cH. 3qi7H4'Etoll 2l«ll gjafs x)|7l 

ISS^ H|-El#ol *!-;Hl 7lEf S°jO£^EH 7H17HS[^K 

oi^doll nlAilt!- ^\BJims. n-THI 7ie S?j°S¥&l ^|7HE|S.s. 7|e-o| aojg sst!- ^EllOllAH SiDfe SJll 

S^l!- 2 7|7;il2| ^"-igoii °|^1-S, ^z|DH*ll s# in^gs-^E-i ^JS o|-E|]o| □H*i|-i- sjS ^xi^s ^011 °|5i| sig #X| 

oi-EHs 'd2+E|:n.. ojoii o|5|| aia ^x\^ 7|eo| ^a oi-sHs "cS^tsicH. zi a?3oi| ni-Ei^-^ s&lMf y 

§ 4= 5i£.^ Uatol a^ljciK cc^BH ujD|° 7|5hos^E^ ?H|7Hsh^ Soil o|§^oi iI^E|l•§ 7\B a?3°S^E.-l ^|7Hlh ^ Si^ :£ 
:a^7^ Xf^h. 



S^H- 3 7|;^Hai ^§ioii 2.\^[°i, DHx^| o|§Ai?:j 5|a ^xj^^ ijg^t Diix-iis aftsh^ yio\\ alsFoi, sia 

a*-ll# S^ol-711 as ol-HHs i^^t^ ^ SicK ol^oil o|gn 7|5hfi| itSoil ujQig 3^s^7|| ^^©h^ Sjil7l- sii^K 

S^^ioi- 4 7|AH2| ^igoii ol©^°d. s|a ^xi^di IjSzi DHx-ilt a|4=^h^S Ssho^ ^e. sS^oi|ah oI-ehs ^£ ^S^i 

7H:g^Ys si^Ei2i. 7H-i- ^^^(^ a^s^ek oi^oii o^^[oi QH^iim ££&!■ o|ss^o^ sis #xi^o| 

S^Si- 5 7|xil2.| ^i-s|oii 9\s[<^, 4=t(-oi| ajol-ai 710-21 seHoi| 4=^o| 53E|Di. ^2+ sia 

E-ims sQ|jii- i}-»ii :qi7H3i-o:i 7iE!-2i K<^m Ailssi-fe- SJl|■7^ aicK 



S^tf 6 7|xHa| ^<^o\\ aisha, =^^§ ^<=:io\ 7|es| sSoii S^sfe inSS ?ti|*HJi. o|3do)| a|sho4 7| 

e!-s| Si'Sis] ^4=# |^^^lj■o^-l^| aa|# o| x||7l«K):| 7|e2| fiS-g AflSil- 4= al^ 5.3ih7|- 5ic|-. 

^=?-tt 7 7|x[|o| ^^goil o!|^^| s# t#o| «j °tol! °AM\m 5!|*)|o| §§o^o)| o|sho^ yjs^ol 7l©^| 5?Ho 

SY^I ^^£|£1CH 21^0^ x-||74£!cK ol5io|| 2|shoi iiFB|## s^mt^ S^S 'H|7H§M 7|ffl-s| sejg SSoWl m =r Si-b ji:3|-7|- 

S^l^ 8 7lxHa| ^'•Soil S!e-4h^xH7h 7l&°| Sejo|| eg bH*|£U. -Sel ^^^l^oll ai^hoi 7|e2| 5103 ^oi^7[ 

i^K SIS "ES^t 4=tMI aishcH 7|B$ #*ho^ 5E^ s^o^^Ei z}^^!©^ "sSzt 

E|CH 7I&SI sScHI a^tol S^Si^K -^Sl DH*^I S« in^ollAH L^^h Spoilt, □i|*||7h ¥XHO|| 



S^th 9 ym2.\ ^ogcHi sishS, ^151 ?:!ol| s|«hO:| 7|©# Hjg ol-BHS ^z^si-oi 7|El-°l a°^ol| g^SF 

D=i. y^-E 7lE!-^i-°| si-ElSS ali-sho^ S^ai^K aaiH, o| U^IS 7ieo)|A4 xipH^I-b ^doil s|eFcH shEll-* fj- 

^1 asdoi|A-i xiiTH^ho^ 7|©o| fisdS SS£^ ^Efls ft 4= Sii^F. oi^oii aisH ^lehoii ^ 8io| HB\mm s 

CHI AH XHlTiSfe S3|•7^ Sic^h. 



S^th 10 7|xHa| ^^goil 7|sfo|| 5|a DH*||7h ao|| o|§|.o| 7\^o\\ aS7h l^-a^te So| 7ie!-2| 

S^l!- 11 7|7;||2| ^^iioil 7ljE!-al sSo)| ^-^($iE7K)£| at* ^o)| o|©hOi 3i|-E|#2| ^^|» m^^^\ S# 

kjih7h aich. 

12 7|7:||o| ^^a^o^| gjafoii oijifl^ s^shS. ##efo|| o|s|| uja|o| 7|ea| aSollAH «J-aiE|<H ai^o^JHiTi 

acK ol^doil aisH iihE|## ss-Eh gjaj-oi 7|e-o| sSo)|Ai 7e||7Hs|o| 7|Eho| 50301 SSeh ^ehs Ai|S£|t s.aif7F SAi^K 



S^li- 13 7|xHa| sfgcHi a|sh^, 12 7|xH2i sJ-ggoiiAi o!jsj|7^ :ai^(SJE)a| =^^21 ss^fe 
(57)^^SI 

7|e# SIS ^#E|fe S|a ^X|^2|., 

1^71 sis ^X|^S ygol-HH^ IcS^^ofe 'd^l^thSK 

yzisi At7| s|S -^^l-^ ^^7l 7|tl-o| se^oil xH|7Hsfex-||7H =^-E!-# ii^sfe ^# -^gss y\% 

:^l1tK>ll aicHAH, 

?Hl2thoil atcHAH, 

ai5i ^^i^t ^wis aia A|?|^ aou, -y7i "esz^^ dh*!! £* tss ^i-^i sia ^x|^o| e^^os oi^ 7^ 
*wi eds 71 s Alls 

xil2th £Efe ^|31.K>|| alcHAH, 

A^7| %yA -y:?! 'c§2.^ dH*!! £« tSoiiAi s«oh^ ijgzt oHsii^ xH5^«h-b :xi?^^£|., 

-y7| sia ^xi^si ^^.|s #Ei>4ii bii«^7f-y:sm s^^k 

-y-71 Sia ^X|^0)| At7| Lgz| □|]x^|# At7| ^o] a}7| a||§^S^EH 5|==^§^0i A}7| Zi^l-^S ojterh^ al4=^^S2K 

AI.7I a|^ §0)1 ^*|Eiol, At7j ijSzt □H*li°| ohelis xH^Ssfe at^sht 3d# -^9°^ sfe 

7|EF Alls 



^gom 7 1 eh Alts 

At7| 4=&}-£, -^^71 sejoil g^^ht 55 iSste a# -^S °S 71© 

*l. 

^nth L-HXI A-l|6*^# 0\!=^ ifOli ^OiAi, 

A^7| ^7^ ==^Ehs. -y-?! as^oii "^n^ ^s^s ofe ^lei- aiis 

^ihlf L-H^l A-||7## oiii & fi-oli SicHAH. 

^^y\ ^x|^^, 

^^71 ^5 saoil ■fe^7| 7|i!-o| figai goj goj ^x|Y# a&ofe sfe 7| 

e Alls 1^*1. 

■) 

SIS ^xj^oii :^x|S 7|E-a| aS^Ai|s^fe7|EhAi|syaoi| 9io\A-\, 

^xj^-i- ujg oFsHs 'cS^°l-o=l 7|e!-s| sffloil SSo|-^ SSjil-, 

4^71 gjetg ^7| 7|&o^^E-j HjTlsh^ 5S# S&sfe a# ste 7|& Ails g^a. 

>H|91K>t| o^oiAi, 

At7| Hjof^ 5SS. -^71 SIS ^xi^oti i^zt DH*||# edoii a|3|-o^ ^7| sis ^^¥o\\ ^^\& 7|e!-# zhS^jo 

s. azisj--^ 2dS -^9°^ 7|£h AHis u^a. 

^HOShoil sicHAi. 

■y7| SIS ^Xj^Oll Dtlx-ll-i- S.#-5|-7l soil. ^7| 7IH-2I =S0|| ggSj-O:] -^71 7|eho| aeiO|| ^=^^o| 5]-^ gS 

^fe 5i# -^S °^ ^h-^ 71& Alts 

) 

4!-7| yeiS ;^|7i^|-fe- gS-&. •y-71 a^s| ae^oll Q!|*||» s#e|-al #71 7m-o| £eiol|AH Xi|7HSF-^ -^SSS §fe 7| 

e- Aits gi-a. 

Ai|i2&!-ot| aicHAH, 

Ah7i oi|*ti7i- Ji<simm)^\ 



Ca) 



I 
I 



S1 
S2 
S3 



S10 



S13 



S15 



I 



S17 

S18 
S19 













1 




1 








|.y!zt7HA|(a21-nH*llM#) 



L 



i ^^(:iia-)g|s# 



S4 

S5 

S6 

S7 

S8 
. S9 
. S11 
. S12 
. S14 
-S16 



) 



( 7HA| ) 



I 
I 



SI 
S2 
S3 



S10 



T 



S13 



J= 



T 



S15_ 
S17 
S18 
S19 



<b) 



( ^H^' ) 



c 



^^j|z^7l^A|(■j|z^^HjN|aft) 



S4 
S20 
S5 
S8 

S9 
S11 
. S12 
. S14 
316 



Searching PAJ 


PATENT ABSTRACTS OF JAPAN 


1/1 ^— V 




(1 DPublication number : 11-031673 
H3;Date of publication or application : U^.U^.1999 




v51;Int.CI. 


Uni 1 91 /QHA 




(21) Application number : 09-184701 

(22) Date of filing : 10.07.1997 


(71) AppIlcant : DAINIPPON SCREEN MFG CO LTD 

(72) Inventor : MATSUKA TAKESHI 

MATSUNAGA SANENOBU 





(54) APPARATUS AND METHOD FOR CLEANING SUBSTRATE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method for the 
cleaning of a substrate, in which particles on the substrate can be surely 
removed. 

SOLUTION: A substrate W Is sucked and held onto a turning and holding 
part 1, which sucks and holds the outer circumferential part on the rear of 
the substrate W, it surface is spin-coated with pure water, and a thin pure- 
water film is formed. Liquid nitrogen is discharged to the rear of the turning 
and holding part 1 from a cooling nozzle 16, the substrate W is cooled 
indirectly, the water film is frozen, and an ice film is formed. High-pressure 
pure water is discharged from a pure-water supply nozzle 12, the ice film 
which contains particles is exfoliated from the substrate W, so as to be 
removed. The particles are removed from the substrate, together with the 
ice film. 
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damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1] The substrate washing station characterized by having a removal means to remove the Ice firm formed in the front face 
of the rotation attaching part by which holds a substrate and a rotation drive is carried out, a cooling means to cool said rotation 
attaching part below the freezing point, and said substrate on said cooled rotation attaching part. 

[Claim 2] Said cooling means Is a substrate washing station according to claim 1 characterized by including the cooling-medium 
regurgitation nozzle which carries out the regurgitation of the cooling medium below the freezing point to said rotation attaching 
part. 

[Claim 3] It is the substrate washing station according to claim 2 with which said rotation attaching part rotates a substrate by 
the horizontal position, and said cooling-medium regurgitation nozzle is characterized by preparing said rotation attaching part 
movable caudad. 

[Claim 4] The stores dept. which stores the cooling medium which carries out the regurgitation from said cooling-medium 
regurgitation nozzle of said cooling means. The recovery duct which encloses the perimeter of said rotation attaching part, 
collects from said exhaust port of said cup the cup from which the exhaust port was prepared, and said cooling media breathed 
out by said rotation attaching part, and is led to said stores dept., The substrate washing station according to claim 2 or 3 
characterized by having further the temperature controller which is prepared all over said recovery duct and readjusts the 
temperature of said cooling medium below the freezing point. 

[Claim 5] The substrate washing station according to claim 1 to 4 characterized by having further a moisture supply means to 
supply the moisture for forming said ice firm in the front face of said substrate held at said rotation attaching part. 
[Claim 6] Said moisture supply means is a substrate washing station according to claim 5 characterized by including the pure- 
water supply nozzle which supplies pure water to the front face of said substrate. 

[Claim 7] Said removal means is a substrate washing station according to claim 1 to 6 characterized by including the liquid 
regurgitation nozzle which carries out the regurgitation of the liquid to said ice firm. 

[Claim 8] Said rotation attaching part is a substrate washing station according to claim 1 to 7 characterized by including the 
disc-like member by which a rotation drive is carried out by the horizontal position, and the suction attaching part which is 
prepared in the front face of said disc-like member, and carries out suction maintenance of the periphery section of the rear face 
of said substrate. 

[Claim 9] The substrate washing approach which is the substrate washing approach which washes the front face of the substrate 
held at the rotation attaching part, and is characterized by having the process which cools a rotation attaching part below the 
freezing point, and forms an ice firm on the surface of a substrate, and the process which removes said ice firm from said 

substrate. 

[Claim 10] The process which forms said ice firm is the substrate washing approach according to claim 9 characterized by 
cooling indirectly the substrate held at said rotation attaching part by carrying out the regurgitation of the cooling medium to said 

rotation attaching part. 

[Claim 11] The substrate washing approach according to claim 10 characterized by supplying pure water to the front face of said 
substrate, and forming the film of pure water in the front face of said substrate before carrying out the regurgitation of the 
cooling medium to said rotation attaching part. 

[Claim 12] The process which removes said ice firm is the substrate washing approach according to claim 9 to 1 1 characterized 
by breathing out a liquid on the front face of said ice firm, and removing an ice firm from the front face of said substrate. 
[Claim 13] The substrate washing approach according to claim 12 characterized by said liquid being high-pressure pure water. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing station and the substrate washing approach of washing 
substrates, such as a semi-conductor wafer, a glass substrate for liquid crystal displays, and a substrate for photo masks. 
[0002] 

[Description of the Prior Art] Generally as an approach of washing particle, such as dust adhering to the front face of substrates, 
such as a semi-conductor wafer and a glass substrate for liquid crystal displays, the approach called the brush scrub method Is 
adopted. Laying a substrate, making it rotate and supplying wash water on the surface of a substrate on substrate susceptor. this 
approach grinds the front face of a substrate against brushes, such as nylon, and removes particle. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when removing the particle which adhered on the oxide film offer example, 
a semi-conductor wafer, static electricity produces the above-mentioned brush, scrub method by friction with a brush and an 
oxide film, and there is un-arranging [ that the particle from which 1 ** was removed by this static electricity will carry out the 

reattachment on a semi-conductor wafer ]. 

[0004] Moreover, particle adheres also to a brush with static electricity produced by friction with a brush and an oxide film. And 
when surface washing of the following semi-conductor wafer is performed using the brush to which particle adhered, there is also 
un-arranging [ that the particle of a brush adheres to a semi-conductor wafer, and pollutes a semi-conductor wafer ]. 
[0005] Furthermore, dust is generated from the hair of a brush etc. by friction with a semi-conductor wafer, and it also produces 
un-arranging [ that the brush itself becomes the generation source of particle ]. 

[0006] Furthermore, in the case of the brush scrub method, removal of about 0.2-micrometer comparatively big particle is easy, 
but the removal becomes difficult in order that particle may bypass the clearance between brushes about detailed particle 0.1 
micrometers or less. 

[0007] On the other hand, the method of spraying particles, such as an icy particle and carbon dioxide gas, on a substrate front 
face, using the kinetic energy by the collision, and grinding and removing particle is proposed as an approach of replacing with the 
brush scrub method. However, by this approach, control of temperature, such as ice and carbon dioxide gas. or a pressure is 
needed, and the facility for it is enlarged. Moreover, when a particle collides with a substrate front face, a damage occurs in a 

substrate. 

[0008] The purpose of this invention is offering the substrate washing station which can remove the particle on a substrate 

certainly, and the substrate washing approach. 

[0009] 

[The means for solving a technical problem and an effect of the invention] The substrate washing station concerning the 1st 
invention is equipped with a removal means to remove the ice firm formed in the front face of the rotation attaching part by 
which holds a substrate and a rotation drive is carried out, a cooling means to cool a rotation attaching part below the freezing 
point, and the substrate on the cooled rotation attaching part. 

[0010] In the substrate washing station concerning the 1st invention, when a cooling means cools a rotation attaching part below 
the freezing point, the substrate on a rotation attaching part is cooled indirectly, and an ice firm is formed in the front face of the 
substrate to which particle adhered. And particle is removed from a substrate front face with an ice firm by removing an ice firm 
with a removal means. Thereby, detailed particle is also removed from a substrate front face with an ice firm, and can wash the 
front face of a substrate in the pure condition. 

[0011] The substrate washing station concerning the 2nd invention contains the cooling-medium regurgitation nozzle to which a 
cooling means carries out the regurgitation of the cooling medium below the freezing point to a rotation attaching part in the 
configuration of the substrate washing station concerning the 1st invention. 

[0012] A rotation attaching part Is cooled below the freezing point by carrying out the regurgitation of the cooling medium below 
the freezing point to a rotation attaching part from a cooling-medium regurgitation nozzle. Thereby, the substrate on a rotation 
attaching part is cooled below the freezing point indirectly, and an ice firm is formed so that particle may be wrapped in on the 
front face. Therefore, particle is removable from a substrate front face by removing an ice firm from a substrate. 
[0013] In the configuration of the substrate washing station which the substrate washing station concerning the 3rd invention 
requires for the 2nd invention, a rotation attaching part rotates a substrate by the horizontal position, and, as for a cooling- 
medium regurgitation nozzle, a rotation attaching part is prepared movable caudad. 

[0014] The whole rotation attaching part can be quickly cooled below the freezing point by moving a cooling-medium 
regurgitation nozzle and carrying out the regurgitation of the cooling medium to a rotation attaching part. Thereby, an ice firm 
can be quickly formed in homogeneity on the surface of a substrate. 

[0015] In the configuration of the substrate washing station which the substrate washing station concerning the 4th invention 
requires for the 2nd or 3rd invention The stores dept. which stores the cooling medium which carries out the regurgitation from 
the cooling-medium regurgitation nozzle of a cooling means. The perimeter of a rotation attaching part is surrounded, and it is 
prepared all over the recovery duct which collects from the exhaust port of a cup the cup from which the exhaust port was 
prepared, and the cooling media breathed out by the rotation attaching part, and is led to a stores dept.. and a recovery duct, and 
has further the temperature controller which readjusts the temperature of a cooling medium below the freezing point. 
[0016] In this case, after a temperature control is carried out below the freezing point in a temperature controller through a 
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recovery duct, the cooling media breathed out by the rotation attaching part are collected by the stores dept., and are used 
further repeatedly. Thereby, a rotation attaching part can be cooled, using a cooling medium economically and efficiently. 
[0017] The substrate washing station concerning the 5th invention is further equipped with a moisture supply means to supply 
the moisture for forming an ice firm In the front face of the substrate held at the rotation attaching part, in the configuration of 
the substrate washing station concerning the 1st - one of invention of the 4th. 

[0018] Moisture is supplied on the surface of a substrate by the moisture supply means. A cooling means cools a substrate 
indirectly through a rotation attaching part, freezes the supplied moisture and can form an ice firm. And by removing an ice firm, 
the particle of the front face of a substrate can be removed with an ice firm, and the front face of a substrate can be washed. 
[0019] The substrate washing station concerning the 6th invention contains the pure-water supply nozzle to which a moisture 
supply means supplies pure water on the surface of a substrate in the configuration of the substrate washing station concerning 
the 5th invention. 

[0020] Thereby, by cooling the pure water of the front face of a substrate, an ice firm can be formed, this ice firm can be 
removed, and the front face of a substrate can be washed. 

[0021] The substrate washing station concerning the 7th invention contains the liquid regurgitation nozzle to which a removal 
means carries out the regurgitation of the liquid to an ice firm in the configuration of the substrate washing station concerning 
the 1st - one of invention of the 6th. 

[0022] If a liquid regurgitation nozzle carries out the regurgitation of the liquid to an Ice firm, an ice firm will exfoliate from the 
front face of a substrate with the collision pressure of a liquid, and it will be removed by the method of outside. The ice firm 
containing particle can be removed by this, and the front face of a substrate can be made into clarification. 

[0023] In the configuration of the substrate washing station concerning the 1st - one of invention of the 7th, a rotation attaching 
part is prepared in the front face of the disc-like member by which a rotation drive is carried out by the horizontal position, and a 
disc-like member, and the substrate washing station concerning the 8th invention contains the suction attaching part which 
carries out suction maintenance of the periphery section of the rear face of a substrate. 

[0024] In this case, contiguity arrangement of the disc-like member is carried out at the rear face of a substrate, and the rear- 
face periphery section of a substrate is held by the suction attaching part. If a rotation attaching part is cooled by the cooling 
means, a substrate will be indirectly cooled from the front face of a disc-like member through a suction attaching part, and an ice 
firm will be formed on the surface of a substrate. When carrying out the regurgitation of the cooling medium from a cooling- 
medium regurgitation nozzle especially, it is prevented that a cooling medium is breathed out by the disc-like member and carries 
out the direct regurgitation to a substrate. Thereby, it is prevented by the substrate that dew condensation arises. 
[0025] The substrate washing approach concerning the 9th invention is the substrate washing approach which washes the front 
face of the substrate held at the rotation attaching part, and is equipped with the process which cools a rotation attaching part 
below the freezing point, and forms an ice firm on the surface of a substrate, and the process which removes an ice firm from a 
substrate. 

[0026] In the substrate washing approach concerning the 9th invention, by cooling a rotation attaching part, a substrate is cooled 
below the freezing point and an ice firm is formed on the surface of a substrate. An ice firm is formed including the particle on a 
substrate. And by removing this ice firm from a substrate, all particle can be removed from the front face of a substrate with an 
Ice firm, and the front face of a substrate can be changed Into a pure condition. Thereby, particle can be altogether removed 
from the front face of a substrate, without giving a damage to a substrate. 

[0027] The substrate washing approach concerning the 10th invention cools indirectly the substrate held at the rotation 
attaching part in the configuration of the substrate washing approach concerning the 9th invention by carrying out the 
regurgitation of the cooling medium to a rotation attaching part. 

[0028] Thereby, when a direct cooling medium is breathed out by the substrate, It is prevented that dew condensation arises in a 
substrate and it can form an Ice firm In homogeneity on the surface of a substrate. 

[0029] In the configuration of the substrate washing approach concerning the 10th invention, before the substrate washing 
approach concerning the 11th invention carries out the regurgitation of the cooling medium to a rotation attaching part, it 
supplies pure water on the surface of a substrate, and forms the film of pure water on the surface of a substrate. 
[0030] The perimeter of particle can be wrapped in pure water by forming the film of pure water on the surface of a substrate. 
And the uniform ice firm which freezes the film of pure water and contains particle can be formed by cooling a rotation attaching 
part in this condition. 

[0031] In the configuration of the substrate washing approach concerning the 9th - one of invention of the 11th, the process 
which removes an ice firm breathes out a liquid on the surface of an ice firm, and the substrate washing approach concerning the 
12th invention removes an ice firm from the front face of a substrate. 

[0032] If the regurgitation of the liquid is carried out to an ice firm, an ice firm will exfoliate from the front face of a substrate 
with the collision pressure of a liquid, and it will be removed by the method of outside. Thereby, the ice firm containing particle is 
removed from the front face of a substrate, and is washed by the condition with the pure front face of a substrate. 
[0033] The substrate washing approach concerning the 13th invention is the pure water of high pressure [ liquid ] in the 
configuration of the substrate washing approach concerning the 12th invention. 

[0034] An Ice firm is removable from the front face of a substrate at an instant by carrying out the regurgitation of the high- 
pressure pure water to an Ice firm. 
[0035] 

[Embodiment of the Invention] Drawing 1 is the outline sectional view of the substrate washing station in the example of this 
invention, moreover, a part of rotation attaching part [ in / in drawing 2 / the substrate washing station of drawing 1 ] — a notch 
top view and drawing 3 are X-X-ray sectional views of drawing 2 . 

[0036] A substrate washing station is equipped with the rotation attaching part 1 which holds Substrate W by the horizontal 
position and rotates in drawing 1 . The rotation attaching part 1 is attached at the tip of the revolving shaft 2 of a motor 3, and a 
rotation drive is carried out around a vertical axis. A revolving shaft 2 has a centrum 4 inside, and is inserted into the sleeve 5. 
[0037] The rotation attaching part 1 consists of a disc-like member 6. Cylinder-like axial installation section 6a was prepared in 
the rear-face core of the disc-like member 6, and the revolving shaft 2 of a motor 3 has fitted into this axial installation section 
6a. Moreover, the suction attaching part 7 projected annulariy is formed in the surface periphery section of the disc-like member 
6. 

[0038] As shown in drawing 2 , two or more radial paths 8 which extend In the periphery section from a core are formed in the 
interior of the disc-like member 6. Two or more radial paths 8 are open for free passage to the centrum 4 of the revolving shaft 2 
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of a motor 3. 

[0039] The annular suction opening 9 is formed in tine suction attaching part 7. The annular suction opening 9 is open for free 
passage to the radial path 8. The suction attaching part 7 is projected from the front face of the disc-like member 6, and, 
thereby, supports the periphery section of the rear face of Substrate W. 

[0040] The centrum 4 within the revolving shaft 2 of a motor 3 is connected to suction means (not shown), such as a vacuum 
pump, and the periphery section of the rear face of Substrate W is attracted through the centrum 4 within a revolving shaft 2, 
the radial path 8 in the disc-like member 6, and the annular suction opening 9 of the suction attaching part 7 by the suction 
means. Thereby, adsorption maintenance of the periphery section of Substrate W is carried out at the suction attaching part 7. In 
addition, the annular suction opening 9 carries out suction maintenance of the inside part from the periphery edge of Substrate W 
at extent which does not interfere in the straight-line notch or the notch section of Substrate W. 

[0041] The cup 11 for scattering prevention is formed so that the perimeter of the substrate W held at the rotation attaching 
part 1 may be surrounded. Opening is prepared in the upper part side of this cup 11, and the effluent opening 14 and two or more 
exhaust ports (not shown) are established in the lower part. 

[0042] Moreover, pore 11a is prepared in the side face of a cup 11, and the cooled nozzle 16 which carries out the regurgitation 
of the cooling medium to the rear face of the disc-like member 6 through this pore 11a is arranged under the disc-like member 6. 
This cooled nozzle 16 is formed in radial [ of the disc-like member 6 ] movable, as an arrow head R shows by the air cylinder 17. 
In addition, in order to move a cooled nozzle 16, a motor may be used instead of an air cylinder 17. 

[0043] A cooling medium is supplied to a cooled nozzle 16 through a filter 19 and the closing motion valve 15 from the cooling- 
medium storage tank 18. As a cooling medium, liquid nitrogen or very low temperature nitrogen gas is used. The cold insulator is 
prepared in the duct which results in the nozzle 16 for cooling from the cooling-medium storage tank 18. and the temperature 
rise of the cooling medium which passes along the inside of a duct by this is prevented. Moreover, a filter 19 prevents that the 
particle produced in a cooling medium is breathed out from a cooled nozzle 16, and adheres to the disc-like member 6. Two or 
more cooled nozzles 16 may be formed in order to cool quickly the whole rear face of the disc-like member 6, or they may form 
nozzle opening in the shape of a slit. 

[0044] The cooling medium led to the effluent opening 14 of a cup 1 1 is led to the low temperature-ized processing section 21 
through the recovery duct 22. The processing-under low temperature section 21 reworks the collected cooling medium to very 
low temperature, and supplies It to the cooling-medium storage tank 18. Thereby, the recovery path of a cooling medium is 
constituted. 

[0045] In the exterior of a cup 11, the pure-water supply nozzle 12 which supplies pure water to the substrate W on the rotation 
attaching part 1 is arranged. The pure-water supply nozzle 12 Is constituted movable In between the position in readiness of the 
exterior of a cup 11, and the predetermined locations on the rotation attaching part 1. and carries out the regurgitation of the 
pure water to the front face of Substrate W. 

[0046] Furthermore, In the exterior of a cup 11, the brush arm (not shown) for washing the front face of Substrate W is arranged. 
Between the position In readiness of the cup 1 1 exterior and the predetermined locations on the rotation attaching part 1 is 
established in the brush arm movable. 

[0047] A control section 20 controls the rotational frequency of a motor 3, the regurgitation timing of the pure water from the 
pure-water supply nozzle 12 by the closing motion valve 13, migration of the cooled nozzle 16 by the air cylinder 17, and the 
regurgitation timing of the cooling medium from the cooled nozzle 16 by the closing motion valve 15. 

[0048] As shown in drawing 2 and drawing 3 , two or more through tubes 13 are formed in the disc-like member 6. The sheet 
member 15 for lock out which consists of elasticity ingredients, such as rubber, is attached in the top face of each through tube 
13. The hole which has the lid which can be opened and closed freely is prepared In the base of the cup 11 which can set each 
through tube 13 caudad. 

[0049] The rise-and-fall pin 14 is formed in the lower part of the hole of a cup 11 free [ rise and fall ]. At the time of carrying In 
of Substrate W and taking out, the rise-and-fall pin 14 goes up, the hole (not shown) of a cup 1 1 and the through tube 13 of the 
disc-like member 6 are penetrated, and the rear face of Substrate W is contacted. Since the sheet member 15 for lock out has 
elasticity at this time, the rise-and-fall pin 14 can expand the sheet member 15 for lock out, and can lift Substrate W up. It is 
prevented that particle adheres to the rear face of Substrate W through the through tube 13 of the disc-like member 6 by this 
sheet member 15 for lock out. 

[0050] Here, a cooled nozzle 16 is equivalent to the cooling means and cooling-medium regurgitation nozzle of this invention, the 
cooling-medium reservoir tank 18 is equivalent to a stores dept., the recovery duct 22 is equivalent to a recovery duct, and the 
coldness-and-warmth-ized processing section 21 is equivalent to a temperature controller. Moreover, the pure-water supply 
nozzle 12 is equivalent to the removal means, moisture supply means, and pure-water supply nozzle of this invention. 
[0051] Next, washing actuation of a substrate washing station is explained. Dr a wing 4 Is a flow chart which shows washing 
actuation of a substrate washing station, (a) mainly shows actuation of the rotation attaching part 1. and (b) mainly shows 
washing actuation of a substrate. Moreover, dr^yyingJS is the mimetic diagram of the washing condition of a substrate. 
[0052] First, Substrate W is conveyed by the rotation attaching part 1 by the substrate transport device prepared outside (step 
SI), and adsorption maintenance of the periphery section of the rear face of Substrate W is carried out by the suction attaching 
part 7 of the rotation attaching part 1. As shown in drawing 6 (a), particle 25 shall have adhered on the front face of the 
conveyed substrate W. (Step S2) . 

[0053] Next, a motor 3 performs low-speed rotation and the rotation attaching part 1 and Substrate W rotate at a low speed 
(step S3). 

[0054] The pure-water supply nozzle 12 is moved onto the rotation attaching part 1, and the constant-rate regurgitation of the 
pure water is carried out to the front face of Substrate W (step S4, S5). As shown In drawing 6 (b), the pure water breathed out 
on Substrate W Is thinly extended by the whole surface by rotation of Substrate W, and the pure-water film 26 containing particle 
25 Is formed (step S6). 

[0055] The closing motion valve 15 is wide opened in this condition, and a cooling medium 27 Is breathed out by the rear face of 
the disc-like member 6 from a cooled nozzle 16 (step S7). By this, the disc-like member 6 and Substrate W are cooled below the 
freezing point quickly, the pure-water film 26 of the front face of Substrate W Is frozen, and as shown in drawing 6 (b), the thin 
ice firm 28 is formed. It becomes difficult to exfoliate an ice firm 28 from the front face of Substrate W, so that thickness 
becomes thick. For this reason, it is desirable to form an ice firm 28 comparatively thinly (step S8). If an ice firm 28 is formed, 
the closing motion valve 15 will be closed and supply of a cooling medium 27 will be suspended (step S9). 
[0056] Next, the rotational frequency of a motor 3 is gone up and Substrate W is rotated at high speed (step S10). And pure 



http://www4jpdl.ncipi.gojp/cgi---bin/tran_web_cgi_eije 



2007/01/29 



JP.1 1-031 673,A [DETAILED DESCRIPTION] 



4/4 ^— V 



water 29 is blown off from the pure-water supply nozzle 12 on the front face of the substrate W which is rotating at high speed 
(step S11), and an ice firm 28 is made to exfoliate momentarily from the front face of Substrate W. As for pure water, It Is 
desirable to spout with high pressure toward a periphery section side from the core of Substrate W. Thereby, the Ice firm 28 
containing particle 25 exfoliates from the front face of Substrate W, and disperses to the method of the outside of a substrate. 
As for the temperature of pure water, it is desirable that it is the low temperature near nullity. It is because it becomes difficult 
for an ice firm 28 to become easy to melt and to remove particle 25 completely from the front face of Substrate W when 
temperature is high (step S12). 

[0057] If an ice firm 28 is removed from the front face of Substrate W. the rotational frequency of a motor 3 will be fallen and 
low-speed rotation of the substrate W will be carried out (step SI 3). Under the present circumstances, from the pure-water 
supply nozzle 12, pure water is succeedingly supplied to the front face of Substrate W. And a brush arm is moved on Substrate W 
and brush scrub washing washes the front face of Substrate W. In addition. It may replace with this brush scrub washing, and 
ultrasonic cleaning called substrate washing by high-pressure water or megasonic washing may be performed. Moreover, as long 
as the front face of Substrate W is pure, this washing process may be skipped (step SI 4). 

[0058] Next, the rotational frequency of a motor 3 is gone up and high-speed rotation of the substrate W is carried out (step 
S15). Supply of pure water on the front face of Substrate W is suspended to coincidence, and it dries by shaking off by high- 
speed rotation of Substrate W (step SI 6). 

[0059] After desiccation of Substrate W is completed, a motor 3 Is suspended (step SI 7) and adsorption of Substrate W is 
canceled further (step S18). And the substrate [ finishing / washing ] W is taken out outside (step S19). 

[0060] The particle 25 on Substrate W is removed and the front face of Substrate W is made clarification by the above process. 
[0061] In addition, the above-mentioned step S — at the removal process of the ice firm 28 shown in 1 1 and 12, it may replace 
with pure water and you may blow off alcohol to an ice firm 28. For example, a methanol with the low melting point may be cooled 
and breathed out to -20 degrees C. Thereby, it can exfoliate from the front face of Substrate W, without melting an ice firm 28. 
[0062] In addition, as for the displacement from a cup 11, in the above-mentioned substrate washing process, it is desirable to 
enlarge compared with the case of the usual brush scrub processing. Thereby, the cooling medium breathed out by the rotation 
attaching part 1 can prevent revealing out of a cup 11. 

[0063] Furthermore, in the above-mentioned substrate washing processing, the disc-like member 6 of the rotation attaching part 
1 is close to the rear face of Substrate W. For this reason, while it is prevented that a cooling medium is blown upon the rear 
face of the direct substrate W and it is prevented that dew condensation arises in Substrate W, It is prevented that the ice firm 
28 which exfoliates from a substrate W front face turns to the rear face of Substrate W. and adheres to it. 

[0064] in addition, the rotation attaching part (mechanism type spin chuck) of the mechanism type which supports the periphery 
edge of the rotation attaching part (suction type spin chuck) of the conventional suction type or Substrate W which does not 
come to see although adsorption maintenance of the rear-face periphery section of the substrate W shown in drawing 1 - 
drawing 3 is carried out as a rotation attaching part 1 , but carries out adsorption maintenance of the rear-face center section of 
Substrate W by the pin-like member etc. may be used. In this case, the cooling medium breathed out from a cooled nozzle 16 is 
adjusted so that it may be breathed out by only the rotation attaching part. 

[0065] Drawing 5 is a flow chart which shows other examples of substrate washing processing. The timing of cooling initiation of 
the rotation attaching part 1 differs to the substrate washing process which shows the substrate washing process shown in 
drawing 5 in drawing 4 , and other processes are the same. Then, in drawing 5 , the same step number as drawing 4 is added to 
the same process, and explanation for the second time is omitted. 

[0066] In step S4, the regurgitation of pure water is started from the pure-water supply nozzle 12 on the front face of the 
substrate W which is rotating at a low speed. And while supplying pure water, cooling processing of discharge, the rotation 
attaching part 1, and Substrate W is started for a cooling medium at the rear face of the rotation attaching part 1 from a cooled 
nozzle 16 (step S20). Then, pure water stops the regurgitation of pure water in the condition of having been extended all over 
Substrate W (step S25). Thereby, the thin ice firm 28 is formed in the front face of Substrate W (step S8). 

[0067] Thus, even if it starts cooling processing of the rotation attaching part 1, breathing out pure water, an ice firm 28 can be 
formed all over Substrate W. Furthermore, the processing after this is the same as that of the case where it is shown in drawing 
4 . 

[0068] In addition, in the above-mentioned example, step S4-S6 of drawing 4 (b) and step S4 of drawing 5 (b), and the formation 
process of the pure-water film 26 shown in S5 may be skipped. That is, moisture is contained in the ambient atmosphere around 
Substrate W. For this reason, it is able for the moisture in an ambient atmosphere to freeze over on the front face of Substrate 
W. and to form an ice firm 28 by cooling the rotation attaching part 1 with a cooling medium 27. 

[0069] Moreover, the above-mentioned pure water may be replaced with the process ( drawing 4 (b) and step S4 of drawing 5 
(b)) which carries out the regurgitation, and air including Myst may be sprayed on the front face of Substrate W. Thereby, the 
amount of Myst adheres to the front face of Substrate W. And an ice firm 28 can be formed in the front face of Substrate W by 

cooling this. 

[0070] In addition, in the above-mentioned example, although the example which performs formation of the pure-water film 26, 
removal of an ice firm 28, and brush scrub washing using the pure-water supply nozzle 12 was explained, other liquids, such as 
pure water or alcohol, may be supplied using a nozzle different, respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 

caused by the use of this translation. 



LThis docunnent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

telT^wmg^J ] It is the outline sectional view of the substrate washing station in the example of this invention. 
[Drawi ng 2] a part of rotation attaching part in the substrate washing station of drawi n g 1 — it is a notch top view. 
[D rawing 3] It is X-X-ray sectional view of drawing 2 . 

[filTSwing-ll It is the flow chart which shows washing actuation of a substrate washing station. 

[Drawing 5] It is the flow chart which shows other examples of washing actuation of a substrate washing station. 

[Drawing 6] It is the mimetic diagram of the washing condition of a substrate. 

[Description of Notations] 

1 Rotation Attaching Part 

2 Revolving Shaft 

3 Motor 

6 Disc-like Member 

7 Suction Attaching Part 

11 Cup 
11a Pore 

12 Pure-Water Supply Nozzle 
14 Effluent Opening 

16 Cooled Nozzle 

17 Cylinder 

18 Cooling-Medium Storage Tank 

21 Low Temperature-ized Processing Section 

22 Recovery Duct 
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